were removed, leaving 21-23 plants per row. One row of plants was used for a Louie, R., Knoke, J. K., and Reichard, D. L. 1983. Transmission of maize dwarf mosaic virus with rela an e r eplates used solid-stream inoculum. Plant Disease 67:1328-1331.
In the absence of 600-mesh silicon carbide, solid-stream inoculum formed by solid-stream nozzle Oh28 seedlings (14-21 days old) were tips was as effective as aerosol-abrasive inoculum formed by airbrush for maize dwarf mosaic virus also used as source plants for M DMV-A (M DMV) inoculation to corn (Zea mnat's) . In one test, inoculum (1:20, w/ v) applied from a distance inoculum. Leaves from infected plants of 10cmusinga nozzle witha0.7-mm-diameter orifice and line pressures of 2.1,4.2, 6.3, 8.5, 10.6, were harvested about 21 days after and 12.7 kg/ cm 2 resulted in 65, 81, 82, 93, 96 , and 96% transmission, respectively. When 600-mesh inoculation, stripped of midribs, homosilicon carbide was added to the same inoculum, transmission values for solid-stream inoculation genized with a blender in buffer sol ranged from 87 to 100% but were not significantly different from the 88% transmission for airbrush inoculation. In solid-stream inoculation with a 0.7-mm-diameter nozzle, percent transmission (0.01 M potassium phosphate buffer, pH increased with a second and third inoculation pass. A nozzle orifice of 0.7-mm-diameter and line 7.0), and the juice filtered through four pressure of 6.3 kg/ cm-2 were optimal for greenhouse use, but in the field, a nozzle orifice of 0.8 or I layers of cheesecloth. The final dilution of mm diameter and pressure of 12.3 kg/cm 2 were optimal. Compared with airbrush inoculation, infected leaves to buffer solution was advantages of solid-stream include fast rates of inoculation, consistent transmission, use of more usually 1:20 (w/ v). In preliminary tests, a dilute inoculum, and inoculation without silicon carbide. A major disadvantage is use of a greater 1:20 instead of a 1:10 dilution was volume of inoculum. In greenhouse inoculations, this problem is not insurmountable but in the sufficient to detect differences among field, the system is impracticable without a recirculating system, as described in this paper.
techniques. Silicon carbide (0.25%, 600-Additional key words: mechanical inoculation mesh) was added when needed and kept in suspension by frequently shaking the inoculum container during inoculation. Airbrush inoculation was done with a Richards and Munger (13) (at 17-21 days), poorly growing plants hydraulic hoses were used to carry both air pressure and virus inoculum (Fig. 1) . the collector. Inoculum was withdrawn treatments within an experiment differed During inoculation to compare nozzles from the collector with a size one-half from each other. and pressures, the Gunjet was held about model V venturi (Pardee Engineering, 10 cm from test plants. Plants were Berkeley, CA 94710) and returned to the RESULTS supported by a backrest during inoculatank. Flow rate through the venturi was Greenhouse tests. Transmission rates tion, and depending on the treatment controlled by a throttling valve. Equipincreased to a maximum or reached 100% schedule, inoculated once each about 0.6, ment was cleaned with a detergent wash with increased nozzle pressures (Fig. 3) . 2, and 6 cm above the bases of the whorl and water rinse. The nozzles, filters, and Use of silicon carbide generally improved leaves. Inoculation time was about 1 virus container were cleaned separately. transmission rates (especially at the lower sec/replicate. Excess inoculum collected Data analysis. Each experiment pressures), and with some nozzles, from the backrest was reused when (nozzle diameter) was analyzed as a partially nullified the effect of increasing needed.
factorial with pressure as one main effect. inoculation pressures (Fig. 3C ). Without Inoculated plants were maintained in a Silicon carbide, number of inoculation silicon carbide, solid-stream inoculation greenhouse and rated for virus symptoms passes, inoculation site, dilution, tractor at 12.7 kg/ cm' for all nozzle sizes tested three times at weekly intervals. Greenspeed, or variety were main effects where (N I-N5, inoculum diluted at 1:20, and house temperatures for day/night appropriate. Before analysis, data were inoculated with two passes) was greater averaged 24/18 C. Plants were fertilized transformed to arc sine (x// 100), where than or equal (P= 0.05) to airbrush aided weekly with a water-soluble solution of x is percent transmission. Contrasts of by silicon carbide. Without silicon 20-20-20 fertilizer (0.4%) and sprayed the treatment means were then conducted carbide, percent transmission with nozzle with 0.5% malathion for insect control to determine the significance of the NI (Fig. 3A) did not appear as high as when necessary.
following effects: treatment (ie, silicon with N3 ( Fig. 3C tractor was driven at 2.4 or 4.8 km/hr.
<60o/"
The collector was made of galvanized generally were not statistically different inoculumdilution from l:20to l:80(w/v) airbrush system with two proficient at 6.3 to 12.7 kg/cm 2 . Percent transsignificantly reduced (P = 0.01) the operators inoculatingsimultaneously mission with nozzle N5 ranged from 87.6 transmission rate. Linear change in could attain ground speeds (combined)as to 95.6% and 93.8 to 100.0% for silicon response to increased pressure was high as 0. (A-C).
• Plants inoculated once at 0.6 cm. A --plants inoculated once each at 0.6 and 2 cm, and U respectively. A shorter time requirement =plants inoculated once each at0.6,2,`and 6cm above the basesof the whorl leaves. (E) Inoculation reduces the chances of cancellations of sites were 0.6 (o) and 2 (A) cm above the whorl leaves and plants were inoculated with one pass. (F) inoculation caused by inclement weather Dilution of inocula: 0o= 1:20 and A= 1:80 (w/ v). Plants were inoculated once each at 0.6 and 2 cm and minimizes environmental variations above the bases of the whorl leaves.
among replicates caused by a long inoculation period.
2-3 cm). Within these limits, the inoculum conservation, eg, use of roller In the field, solid-stream inoculations combination of nozzle size, pressure, instead of piston pumps. Of equal interest require some subjective judgment and inoculation site, dilution of inoculum, will be the applicability of solid-stream adjustments. Selection of an appropriate and number of inoculation passes were inoculum in the transmission of other pressure, nozzle size, and ground speed studied. plant viruses. depend on plant growth conditions.
In the airbrush method, operator Inoculations at tractor speeds of 2. 4-4.8 judgment is required to determine by ACKNOWLEDGMENTS were too close to the nozzle orifice (about Future modifications will aim at 49:553-555.
